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Abstract 
Istanbul is one of the most famous megacities in the world and is the third largest metropolitan area in Europe. It can be 
deemed as an alpha world city and is the unique city in the world, where Asia and Europe collide. The city is the cultural, 
economic, financial center and urban agglomeration of Turkey, where a plethora of public transport improvements have been 
exerted and still some policies and improvements are ahead. Marmaray project (Including undersea rail tunnel, connecting 
Asia and Europe) is the most important example of the mentioned improvements. Therefore, in this paper, the project and its 
effects on individuals’ transportation behavior will be studied by conducting a Stated Preference (SP) survey. 
 © 2012 The Authors. Published by Elsevier Ltd. Selection and/or peer-review under responsibility of the Program Committee. 
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1. Introduction  
    Decision makers ponder over a plethora of information provided by transportation planning in order to invest 
in transportation systems. Public transport and car ownership modeling play a crucial role in overall planning of 
transportation and land use. In most developing countries, proper planning for transportation infrastructures has 
not been paid adequate attention before investment. For instance, in most megacities of developing countries 
(Istanbul, Mumbai, Asthana, Tehran etc; to name a few) high density urban areas, absence of proper control on 
land use, lack of high-quality roads and parking facilities, poor public transport, poor infrastructure for 
nonmotorized transport, lack of road-user discipline, etc are obviously prevalent [1]. Consequently, transportation 
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problems, including congestion and related time-wasting, accidents, air and sound pollution, unsustainable 
solutions and higher costs of services are inevitable.  
Since the Bruntland Report, sustainability has been one of the central policy issues in urban transportation studies 
to an extent that the sustainable development aims and indicators are wide in scope and straightforward today [2]. 
Both in developing and developed countries, sustainable mobility objectives are the matter of paramount 
importance [3]. However, the design and implementation of policies is complex in practice, especially in 
developing countries. Dearth of appropriate public transport facilities and policies together with increasing 
incomes, result in higher rate of private car utility that leads to an unsustainable mobility in developing countries. 
Therefore, implementation of better public transport facilities and policies is a vital matter.  
With this aim in mind, we have chosen Istanbul as our case study area. The city is located in north western 
Turkey and is the most important city from the point of industries, trade, education and tourism. Recently, several 
attempts have been implemented to lighten the traffic congestion in Istanbul such as establishing bus rapid transit 
(BRT), light rail system and underground and still some policies are ahead. One of the most challenging projects 
under construction in Istanbul is Marmaray project, which connects Asian and European sides of the city by 
undersea rail system. This project is deemed as a proper policy and infrastructure among some residents, while 
some others are completely opposed to that due to some problems resulted from the project. Opponents believe 
that the city is expanding towards north and this investment in southern part of the city may be an illogical one 
with regard to its extraordinary costs. Since the system is under construction and cannot give service to the 
people yet, a stated preference (SP) study is chosen to be conducted to evaluate the different aspects of the new 
project. By running relatively inexpensive SP experiments, respondents may face a variety of hypothetical 
alternatives and indicate their preference. We conducted a stated choice (SC) survey in 2011 which enabled us to 
make a preliminary policy evaluation based on a modest sample of 200 respondents. The purpose of this study is 
to investigate the possible outcomes of Marmaray project and evaluate its acceptability by residents. Such 
surveys have been conducted with many policy aims in different countries (i.e.  Kumar and Krishna Rao, 2006 
for car ownership in India) but are still inadequate compared to those of similar survey based researches carried 
out for developed cities. Therefore, while additionally contributing to the surveys which asses the special 
characteristics of the developing countries, our paper provides an important discussion regarding the sustainable 
mobility challenges, utility of public transport and willingness of individuals to use different services in 
developing countries with special reference to Istanbul, which we believe, will provide guidelines for the other 
similar cities of the region. 
2. Study Area Description 
     Istanbul is a unique city in the world, where Asia and Europe collides. The population of Istanbul was 
13,255,685 in 2010 and is the fastest growing population in the country (3.31percent/year) according to the 
Turkish Statistical Institute. 64.66 percent of the population lives in European side, whereas 35.33 percent lives 
in Asian side. It is a well-developed city and a major Turkish industrial and manufacturing centre including 
machinery, automotive, chemical products, textile, etc. The average GDP per capita in Istanbul is around 18,100 
USD, while it is 10,444 USD for Turkey [4]. The economic development over the past decades motivated the 
residents to use private cars despite the high price of fuel. For instance, the price per litre of benzine is around 2.5 
- 2.7 USD in 2012. As a matter of this fact, between 1980 and 2006, the population of Istanbul and car ownership 
observed a 2.5 times and 8 times increment, respectively. Due to a recent project studied in Istanbul, the car 
ownership was around 100 per 1000 persons in 2006 [5].  
Istanbul is served by a number of public transport facilities including rail systems, bus rapid transit, public bus 
network, ferryboats, rope railways and taxis. Rail system includes two metro lines entitled “Metro Line 1 (M1)” 
and “Metro Line 2 (M2)”; four tramway lines  (T1, T2, T3, T4), where lines two and three merged together in 
2011; funicular line (F1), two susburban train lines (B1, B2); and two rope railway lines (RR1, RR2). The 
network map of the public transport systems of Istanbul is provided in Figure 1 and some additional information 
is given in Table 1. 
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Fig. 1. Istanbul transit network map [6]. 
Table 1. Statistical information of public transport services in Istanbul [7]. 
Code Line Line Length (km) Number of 
Stations 
Duration of 
Trip (min) 
Number of 
Passengers/Day 
M1 Aksaray-AtaturkAirport 19.6 18 32 210,000 
M2 Sishane – Haciosman 16.5 12 27 300,000 
T1 Bagcilar – Kabatas 19.5 31 40 265,000 
T3 Kadikoy – Moda 2.6 10 20 2,000 
T4 Topkapi – Habipler 15.3 22 42 100,000 
F1 
B1 
B2 
BRT 
RR1 
RR2 
Taksim – Kabatas 
Sirkeci – Halkali 
Hayderpasa – Gebze 
Avcilar – Sogutlucesme 
Macka – Taskisla 
Eyup – Piyer Loti 
0.6 
25 
- 
43 
0.347 
0.384 
 
2 
33 
27 
33 
2 
2 
2.5 
53 
65 
63 
3.5 
2.75 
30,000 
22,236 
- 
800,000 
1,000 
3,500 
     
 The public bus system consists of 2841 public buses running daily for about 448,000 km on around 468 lines 
with 7889 bus stops. The rate of passengers travelling by bus is around 1,370,000 per day. While ferry boats sail 
on 15 lines taxis are also prominently used; the total number of taxis has reached approximately 18,000 in 2009. 
 
     In an effort to improve the current public transport network, some new transportation infrastructures are 
planned to serve the residents. Among a number of projects, Marmaray Rail Tube-Tunnel is the most remarkable 
one that is under construction. The number of potential users of Marmaray project is expected to be around 
1,785,000 which represent 13.5 percent of Istanbul residents. Total length of the line is 76.3 km with 40 stations, 
where European side covers 19.3 km, Asian side covers 43.4 km and the length of the tunnels is 13.6 km.  
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3. Design of Stated Preference Experiment 
     The main objective of most SP surveys is the use of experimental designs to construct hypothetical 
alternatives presented to respondents. Individuals then have to indicate their responds and preferences in the case 
of facing mentioned situations in reality. Although there may be a remarkable gap in individuals’ real and 
preferred choice, especially in developing countries, SP surveys enable a wide range of situations to be 
investigated, which may not be measured when observations of actual behaviour are used. The attributes that 
have been considered in this study are travel time, travel cost and comfort level [8].   According to most experts, 
these factors would be the main role players in taking a decision relating to utility of a transportation service.  
     The experiment is designed by taking two attributes (travel time and travel cost) at one level and the other 
attribute, comfort, at three levels. A full factorial design will yield three options for an individual, but in order to 
minimize the survey time and cost, and achieving a more realistic approach, the most probable factors have been 
presented to the respondents. The selection of attributes and levels identified in this study is based on literature 
suggested by Ortuzar and Willumsen (2011). The structure of SP survey used in this study is shown in Figure 2. 
In addition, information on socio-economic characteristics and home-work trips were also collected during the 
survey.  
     The attributes of travel time and travel cost were computed for each respondent according to the inquired 
origin and destination points of the trip. Travel time was computed by adding access, egress and waiting times. In 
calculating waiting time for individuals and comfort level, some rational suppositions were deemed. For instance, 
the respondents were told that the waiting time by car is zero and the comfort level is 1 on a scale of 1 to 3. The 
level of comfort was categorized in three groups as shown in Table 2. 
Table 2. Selected comfort levels and their explanations 
Comfort Level 
1 2 3 
Sitting in air-conditioned environment Sitting in non air-
conditioned environment 
or standing in air-
conditioned environment 
Standing in non air-conditioned 
environment 
 
   
4. Administering the SP experiment 
     A team of four enumerators was trained for a few days for administering the experiment on respondents. 
Before conducting the main experiment, a pilot survey of about twenty respondents was carried out to know the 
ropes. In general, commuters who pass the Bosphorus Bridge by private cars or buses as their route to home-
work trips may be the potential users of Marmaray project. Besides, a remarkable number of this populace, travel 
by ferryboats to cross the Bosphorus. Consequently, most of the surveys were conducted in public buses, BRT 
and ferryboats passing through the Bosphorus and also some others were conducted as roadside surveys for 
private car users. The minimum and maximum time taken for each interview was 5 and 10 minutes, respectively. 
After conducting the pilot surveys, some modifications were exerted to the questionnaire.  
     After entering into the buses and ferryboats, individuals were selected randomly. The enumerators would first 
explain the objective of the study with the help of the leaflet to the respondent and then collect his/her personal 
and trip information by filling the appropriate forms. The main attributes such as travel time, travel cost and 
comfort level for current trip were first gathered from trip information and then the questionnaires were filled 
with obtained data from each respondent. After completion of each questionnaire, the respondent had to compare 
the attributes of existing travel pattern with those of using Marmaray project option and give his/her preference.  
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     In some cases, the main problems while conducting the survey were the commuters’ unwillingness to 
enunciate their residential address and income level. On the other hand, the less time the interview took, the more 
willingness of respondents to participate in the survey. 
 
 
Figure 2. The structure of stated preference experiment, note that 1 USD=1.81 TL, exchange rate March 2012 
5. Survey and Results 
     Since the survey investigates the possible changes in the preferences after the introduction of the Marmaray 
project, for a better understanding of the results, the following issues which present the anticipated impacts of the 
project on particular trip attributes are given. 
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• Travel Time: The Marmaray project will play a positive role in decreasing the travel time of 
individuals. The project will connect the Asian side of the city to the European side without any transfer 
points and this may result in a remarkable time saving for commuters. On the other hand, the heavy 
traffic of the Bosphorus Bridge, especially in peak hours will be positively affected. The only negative 
point of the project is the long period of access to the trains due to the fact that in some parts the 
platforms are deep underground and it may takes several minutes to reach the service. 
• Financial approach: Due to the survey, except for individuals using private cars for home-work trips 
and choosing Marmaray project as their future route, financial saving is not so remarkable. 
• Traffic: Bosphorus Bridge is responsible for a notable volume of traffic. This leads to a heavy traffic on 
the bridge and the quarters in vicinity of it. A remarkable decrement in the bridge’s traffic is expected in 
the case of using Marmaray project. 
• Environment: Some authorities, individuals and groups concern about the devastative effects of the 
project on environment, especially the marine life. That the level of air and noise pollution caused by 
this project is far less than existing system is undeniable. The environmentally advantages of the project 
far outweigh its disadvantages. Therefore, the negative points can be neglected in comparison with the 
positive ones.  
     A SC survey was conducted for approximately 225 individuals where 19 of them were reluctant to complete 
the survey and 6 of them had no idea at the time. Figure 3 and 4 show some important statistical information on 
individuals participated, completed and enunciated their preference. Overall approximately 80% of the 
respondents preferred the Marmaray Project while around 20% stick to their current alternative.  
     Figure 3 illustrates age distribution of participants and their preferences. It is obvious that almost 80% of 
participants between age of 20-60 selected Marmaray Project as their future trip choice. In fact, this group is 
representing commuters and they may use Marmaray Project as their daily mean of transportation. Lower costs 
and shorter travel time are the main reasons why they prefer Marmaray Project. As for the people elder than 60 
years old it is clear that Marmaray Project is not their main preference due to refraining from travelling undersea 
and also being deprived of enjoying picturesque scenes of Bosphorus. For the travellers younger than 20 years 
old, the major parameter is travel cost instead of travel time and since there will be no harsh difference in their 
travel cost, their choices were not heavily affected by this project. 
     Figure 4 illustrates income distribution of participants and their preferences. It is clear that most of the 
participants are belonged to the medium-income group which are commuters whose income is between 1000-
3000 Turkish Lira (TL)*. Generally they choose Marmaray Project as their preferred choice scale since travel 
time will be remarkably diminished in the case of using Marmaray Project. Wealthy participants who are 
responsible for almost 15 percent of our study generally use their private cars and this project will not affect their 
preference. However some of them stated that their future choice will be Marmaray Project. Participants whose 
income is lower than 1000 TL mostly prefer Marmaray Project with regard to a slight decrease in travel costs.  
     Most of the travelers between two sides of the city (European and Asian), use the route as home-work trips. 
Therefore, it is logical to observe that the majority of respondents are at the age of 20 – 60 years old. Some of the 
respondents who were elder than 60 years old gave preference to the existing system rather than Marmaray 
project due to their fear of travelling under sea, habits and enjoying the picturesque site of the Bosphorus.  
     Income level showed an important role in respondents’ preferred choice. For instance, the smallest group who 
prefers Marmaray project is related to the rich people with income of higher than 3000 TL (Turkish Lira), since 
most of them use private cars while traveling between two sides of the city and they are reluctant to change their 
preference. The respondents whose income are lower than 3000 TL preferred to use Marmaray project, because 
most of them are students or workers that travel costs and travel time are the most important factors affecting 
their preference and naturally the costs and time of trips, using Marmaray project is lower than other choices.  
25 S. Cankat Tanriverdi /  Procedia - Social and Behavioral Sciences  54 ( 2012 )  19 – 26 
     Finally, it was observed that approximately 80 percent of respondents chose Marmaray project as their future 
preference in passing through the Bosphorus.  
 
 
 
Fig. 3. survey results, based on age of the respondents 
 
Fig. 4. survey results, based on income level of respondents 
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6. Conclusions 
     There are a number of megacities in developing countries facing urban mobility problems similar to many 
other cities, such as motorization and public transportation which has not developed in pace with urban expansion 
and population growth or which has not been well organized.  
     Our case city, Istanbul is a very good example of such cities with specific characteristics which will provide 
useful discussions about the sustainable and economical mobility aims. In this sense, the present stated preference 
survey and mobility discussions in this paper come as a well-timed attempt which allow important insights into 
individual  perceptions, policy attempts and additionally contribute to the international literature where there 
continues to be a  research gap in this area.  
     We will continue to collect more information about the  current urban land use and transportation problems in 
Istanbul and aim to establish a choice model based on the results of the conducted survey for a more elaborate 
discussion of the current transportation problems and the consequences of planned transportation developments 
and urban policies. 
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